Source of material 0.25 mmol of ytterbium sulphate and 1.5 mmol of iodic acid were added in 10 mL of water under stirring. The white precipitate was put into a Teflon-lined steel autoclave. After sealed, the autoclave was heated to 473 K in oven and held 24 hours at this temperature. Then the autoclave was rapidly cooled to room temperature and immediately opened. The colorless solution contained colorless block crystals suitable for X-ray crystal structure analysis (yield 0.25 g, 70 %).
Discussion
Yb(IO 3)3 · 2H2O is isostructural with Y(IO3)3 · 2H2O [1] and Lu(IO 3)3 · 2H2O [2] . This isomorphism of the Yb, Y and Lu compounds is consistent with the ionic radii of the cation (Yb, 0.99 Å; Y, 1.02 Å; Lu, 0.98 Å [3] ). The present compound is a polymorph of the reported ytterbium iodate hydrate [4] whom structure consists of layers with only one water molecule coordinated. The asymmetric unit of the title structure is made up of one ytterbium atom, three iodate groups and two water molecules. The ytterbium atom is coordinated by eight oxygen atoms provided from two water molecules in cis position and six iodate anions, achieving a square antiprism (figure, top). The mean deviations from a calculated mean plane of the two square faces (O1-O2-O11-O32² and O21-O22¢-O31-O33¢) are equal to 0.02 Å and 0.09 Å, respectively. The dihedral angle between these two faces is equal to 2.76°. YbO bond lengths are in the range 2.258(5) Å to 2.449(5) Å and the OYbO angles are comprised between 70.7(2)°and 148.2(2)°. The environment of iodine is formed by three IO strong bonds (mean bond lengths are: 1.805(5) Å, 1.799(5) Å and 1.807(5) Å) corresponding to an AX 3E configuration of the iodate anion and three additional I···O weak bonds (distances are in the range 2.532(5) Å to 3.293(5) Å). This coordination is described as octahedral with the iodine atom displaced off center along the ternary axis [5] . Each iodate group shows a different coordination scheme towards ytterbium atoms: the I(1)O 3 group coordinates only one cation in a monodentate way via O11, the I(2)O 3 group coordinates two cations in a bridging bismonodentate fashion via O21 and O22 whereas I(3)O 3 bridges three cations in a trismonodentate fashion. The IO bond lengths are shorter for oxygens being non-coordinated to metal (bond lengths in the range 1.770(5) Å to 1.798(5) Å) than for coordinated oxygens (bond lengths in the range 1.799(5) Å to 1.828(5) Å). The crystal structure is constituted of double chains extending along the a axis (figure, bottom). In a double chain, an ytterbium atom is linked to four ytterbium neighbors through bridging iodate. The closer is linked via two I(2)O 3 and two I(3)O3 groups, through an inversion center, leading to six eight membered-rings and to an Yb···Yb distance equal to 5.128 Å. The second distance is to 6.083 Å through two (O33-I3-O32) bridges leading to the formation of an eight-membered ring. Finally, the two last are related through a chain Yb-O31-I3-O32-Yb leading to Yb···Yb distances of 7.268 Å (= a). The packing cohesion is assumed by five kinds of I···O weak bonds with distances between 2.555(5) Å and 3.293(5) Å. Both water molecules establish an hydrogen bond network with iodate oxygen atoms and also between them as evidenced by the O···O distances (2.710 (5) 
